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I. BRIEF DESCRIPTION OF THE DATA BREAK CONTROL 

'5 

. 

Data from the  pulse-height analyzers en ter  t he  in te r face  through 

the da ta  break cont ro l  which multiplexes 48 b i t s  i n to  four successive 

computer words. The "ALERT PULSE" s igna ls  t he  computer when 48 b i t s  

are waiting t o  be inputted.  Words a r e  s tacked i n  a buffer  region of 

core whose o r ig in  and length are contolled by hardware switches.  The 

buffer  region can be e i t h e r  2561, (40% ) or 51210 (1000, ) words long. 

If the  length switches a re  s e t  f o r  a 256-word buffer  then the o r i g i n  

switches can be s e t  f o r  any of t he  locat ions 0000, 0400, 1000, . . ., 
7400. 
. . . , 7000. The programs described i n  t h i s  repor t  are wr i t ten  for  .a 

256-word buffer  beginning i n  core loca t ion  1000. Switches are a l s o  

ava i lab le  f o r  cont ro l l ing  t h e  number of words per event and these  can 

be s e t  for any of t he  numbers 1, 2, 3, or 4. These program are 

designed f o r  4 words per event. 

programs and i n  t h i s  repor t  as words T, B, C, and D though occasion- 

a l l y  word T may a l s o  be re fer red  t o  as word G o r  occasionally as word 

A. As the  4 words f o r  each new event come i n t o  the  buffer ,  an address 

counter is counted up by 4 s o  t h a t  t he  next event w i l l  occupy t h e  next 

4 words i n  the  buf fer .  This address counter works i n  a c i r c u l a r  

fashion so t h a t  it starts again a t  t h e  beginning of the  buffer  when the  

end of it is reached. To prevent t h e  da ta  buf fer  from f i l l i n g  up and 

new events being wr i t t en  over old events which have not yet  been pro- 

cessed t h e  da ta  break contains an up-down counter which counts up the  

new words coming i n  and can be counted down by t h e  program as old words 

a r e  taken out of t he  buffer  and processed. If the  da ta  r a t e  becomes 

fast  enough t h a t  the  da ta  buffer f i l l s  up f a s t e r  than the  program can 

empty it out then each time the buf fer  i s  completely f i l l e d  with un- 

processed da ta  the  up-down counter overflows and t h i s  condition s tops 

new da ta  from coming i n  u n t i l  some of t he  o l d  da t a  has been removed 

and the  up-down counter counted down by t h e  program. 

For a 512-word buffer  the possible  or igins  a r e  0000, 1000, 2000, 

The 4 words a re  re fer red  t o  i n  the  

The following machine instruct ions are used f o r  program cont ro l  

of t he  data  break: 
/ 

BADCLR Break cont ro l  ADdress counter CLeaR -- s e t s  the address - 
counter t o  theaddres s  of t h e  f i rsT word i n  the buf fer  
region s o  t h a t  the buf fer  w i l l  s t a r t  a t  the  pos i t ion  
given by the hardware switches.  
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BABm 

BDISAB 

UDCLR 

UDSOFL 

UDSUBl 

uDsuB2 

UDsUB3 

Break enABLE i n  Break cont ro l  - -  enables the  data  break 
and allows data  t o  s t a r t  coming i n .  

Break DISABle i n  Break control  -- disables  t h e  data 
break and s tops t h e  data from coming i n .  

Up-Down CLear -- c lears  the  up-down counter and issues 
an accepGd pulse t o  the  in te r face .  

Up-Down counter Skip on OverFLow -- causes t h e  computer 
t o  ;kip t h e  next-ins t rucTionTf  the  up-down counter is 
i n  the  overflowed condition. 

Up-Down counter, SUB 1 -- subt rac ts  1 from the  up-down 
c o G t e r  . 
Up-Down counter, SUB 2 -- subt rac ts  2 from t h e  up-down 
counter. 

Up-Down counter, SUB-2 -- subt rac ts  3 from the  up-down 
counter. 

- - 
- 

- -  

- 

- - -  

e --  

- - 
A l l  t he  c i r c u i t s  except f o r  the  address counter are reset by the  POWER 

CLEAR which accompanies the  s t a r t  switch on t h e  computer and by the 

c l ea r  s i g n a l  generated by the  UDCLR pulse .  

The four  s ignals  t h a t  t h e  program is concerned with a r e  denoted T, 

B, C, and D .  The B, C, and D s igna l s  a r e  the  d i g i t i z e d  amplitudes of 

t h e  energy loss i n  a s e r i e s  of 3 detectors  i n  a te lescope arrangement. 

The incident  p a r t i c l e  f irst  goes through B, then C, then D. It i s  

poss ib le  for the  p a r t i c l e  t o  s t o p  i n  B or C or D but  not t o  ge t  through them 

a l l .  The electronics  a r e  s e t  up so  as t o  give a constant  energy loss 

per channel i n  each de tec tor .  Thus t h e  sum of energy loss i n  the  tele- 

scope is B + C + D. If only the  f i r s t  two de tec tors  are penetrated,  

D = 0 so t h a t  the t o t a l  energy loss is  j u s t  B + C .  The T s i g n a l  is 

derived from the time t h a t  it takes f o r  the  p a r t i c l e  t o  go from t h e  

t a r g e t  t o  the  B de tec tor .  This information is of i n t e r e s t  only if t h e  

p a r t i c l e  s tops in  B s o  t h a t  s igna l s  a r e  not  ava i l ab le  from C and D .  

Figure 1 is a schematic diagram of the  48 b i t s  of input .  

12 b i t  word the  f i r s t  b i t  ( labe led  OV) is an overflow b i t .  

labeled F1, F2, F3, e t c  a r e  f l a g  b i t s  and the  b i t s  labe led  D1,  D2, D3, 
e t c  are da ta  bits  . 

For each 

The b i t s  

The f l a g  b i t s  Serve t h e  following purposes: 

F1 -- a coincidence f l a g  which is s e t  t o  one if the  p a r t i c l e  goes 
through the hole i n  the  col l imator  and causes s igna l s  from 
both the  B and t h e  C de tec tors ,  
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I 

4 

Word 0 (T)  Time of F l igh t  [sometimes ca l led  ( G )  Garbage] 

Word 2 ( C )  C Detector 

Word 3 (D)  D Detector 

Fig.  1. Schematic Diagram of the Four Words for Each Event 

4 
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F2 -- a coincidence f l a g  which is set  t o  one if  the  p a r t i c l e  goes 
through the  hole i n  the coll imator and causes s igna ls  from 
the  C and D detectors thus having passed through B and C and 
i n t o  D, 

F3 -- a f l a g  which the log ic  hardware s e t s  t o  one f o r  every event 
so  tha t  the  programs can t e s t  t h a t  b i t  loca t ion  i n  the  data  
buffer  t o  t e l l  whether o r  not an event has been inputted, 

more events are recorded within 30 microseconds of each o ther  
and would cause an inva l id  s igna l ,  

be used f o r  some other  purpose later,  

pulse-height pulses used f o r  checking the s t a b i l i t y  of the  
system. 

F4 -- a pile-up ind ica tor  f l a g  which is se t  t o  one whenever two or 

F5 -- an extra  f l a g  which does nothing a t  the  present time but may 

F6 -- a f l a g  which is s e t  t o  one f o r  pu lser  events which a re  f ixed  

11. OPERATING INSTRUCTIONS 

The normal s t a r t i n g  address is loca t ion  200. The operating pro- 

cedure f o r  a normal s ta r t  is as follows: 

1. 

2. 

S t a r t  i n  loca t ion  200 -- computer h a l t s ,  

key i n  code word f o r  I D  record and h i t  continue -- computer 
w i l l  wri te  the I D  record and h a l t  again t o  give the  operator 
a pause t o  think things over o r  change h i s  mind, 

h i t  continue - -  computer w i l l  c l e a r  the  two spectrum buffers ,  
i n i t i a l i z e  the  overflow channel markers and h a l t  again t o  
give the  operator one last mment of r e f l e c t i o n  before l e t t i n g  
s igna ls  come i n  through t h e  da t a  break, 

h i t  continue -- computer c lears  t he  da ta  buf fer  and starts 
taking data,  wr i t ing  the data  on tape i n  100% word records 
and p lo t t i ng  o r  f l i cke r ing  da ta  on the  scope depending upon 
which option is spec i f i ed  i n  the  key switches.  

3. 

4. 

Other permissable s t a r t i n g  locations f o r  t he  FLICKERS system are: 

372 a restart which gives the  same e f f e c t  as the  execution of 

s t e p  three above, 

373 a restart which f lushes out t he  p a r t i a l l y  f i l l e d  t ape  record 

buffer and then continues normal program operat ion ( i f  no 

data  is coming i n  then it simply keeps going through t h e  

an t  i - f reeze loop ) , 
377 a r e s t a r t  which gives t h e  same e f f e c t  as t h e  execution of 

s t e p  4 above, 
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120 an en t ry  f o r  independently p l o t t i n g  the  contents of the  

spectrum buffers without data  coming i n t o  t h e  machine ( t h e  

option switches should be s e t  f o r  options 1 or 2 s ince  

the  other  options would not be very i n t e r e s t i n g  when no data 

is  coming i n ) ,  

l 3 O  an e n t r y  f o r  continuously displaying a diagonal l i n e  across 

the scope f o r  ca l ibra t ion  purposes. 

During execution the display option is determined by t h e  contents of 

the  key switches. The following options a r e  available:  

0. 

1. 

2. 

3 .  

4. 

5 .  

does nothing; 

continuously p l o t s  the contents of the B + C b u f f e r  which 

contains the  spectrum of the p a r t i c l e s  which are stopped 

i n  the  C detector;  

continuously p l o t s  the  contents of t h e  B + C + D buf fer  which 

contains t h e  spectrum of t h e  p a r t i c l e s  which are stopped i n  
the  D detector;  

f l i c k e r s  f o r  each event 2C vs (C+D)/2 with 102310 dots f u l l  
s c a l e  unless the  event suf fe red  one of the following d i s -  

qua l i f ica t ions  : 

a )  

b )  

c )  
d )  f l a g  4 was 1, i .e .  pile-up f l a g  was on; 

f l i c k e r s  f o r  each event 2B vs ( B N )  with 102310 dots f u l l  

s c a l e  unless t h e  event suf fe red  one of the following d isqual i -  

f i c a t  ions : 

a )  

b )  

e )  

overflow i n  C and/or D, 

2C and/or (C+D)/2 exceeded 102310, 

f lag  2 w a s  0, i . e .  no BCDcoincidence, 

overflow i n  B and/or C, 

2B or (B+C) exceeded 10231 0 ,  

f l a g  1 w a s  o or f l a g  2 was  1, i . e .  NO BC coincidence or 
BCD coincidence as  wel l  as BC coincidence, 

d )  f l a g  4 w a s  I, i . e .  pile-up f l a g  was on; 

f l i c k e r s  f o r  each event 2(B+C) vs (B+C+D)/2 with 102310 dots 

f u l l  s c a l e  unless the event suf fe red  one of t h e  following 

disqual i f icat ions:  
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a)  
b )  
c )  f l a g  2 was 0, i . e .  no BCD coincidence, 

d )  f l a g  4 was 1, i . e .  pile-up f l a g  was on; 

overflow i n  B, C, or D, 
2 ( B X )  or (B+C+D)/2 exceeded 102310, 

6.  f l i c k e r s  f o r  each event 4T vs 2B with 102310 dots f u l l  s c a l e  

unless t h e  event suffered one of the  following d i s q u a l i f i -  

cations: 

a )  

b )  

overflow i n  T and/or B, 

f l a g  2 was 1 or f l a g  1 was 1, i .e .  e i t h e r  BCD or BC 

coincidence; 

7 .  draws a box around t h e  d isp lay  a rea  f o r  scope ca l ib ra t ion .  

For the  p lo t t i ng  options (1 and 2) the  v e r t i c a l  s c a l e  is control led 

by the  typewriter.  The operator should h i t  0 t o  give f u l l  s c a l e  of 

12710, 1 t o  give f u l l  s c a l e  of 25510, 2 t o  give f u l l  s c a l e  of 51llO, 
e t c .  

If an end of tape is encountered while t h e  program is running t h e  

There w i l l  s t i l l  computer w i l l  s top  after wr i t ing  the current  record.  

be 14 f e e t  of tape l e f t  and t h e  operator  should s t a r t  a t  200 and key 

i n  a 7777 I D  code i n  s t e p  2 above. When t h e  computer again h a l t s  a t  

t he  end of s t e p  2 t h e  operator can then remove t h e  reel .  

Lo c a t  ions 

111. CORE STORAGE USED BY THE SUPER-FLICKERS SYS" 

0010 -- 0012 
0020 -- 0062 

0070 -- 0076 

0120 -- 0125 

0130 -- 0135 

0140 -- 0156 

0170 -- 0176 
0200 -- 0366 

0372 -- 0377 

0400 -- 0472 

0500 -- 0513 

Contents 

Auto- index r eg i s t e r s  us ed by subrout ine SAVED. 

Page 0 pointers  and reference loca t ions  used f o r  

address ing across pages . 
Subroutine COMAND . 
Independent p l o t  rou t ine  (INDPLCYT) . 
St ra igh t  l i n e  scope c a l i b r a t i n g  rout ine  (SCOPECAL) . 
Subroutine BBIAS. 

Subroutine I N I T .  

Main rout ine  of SUPER-FLICKERS system (FLICKERS). 

Restar t  en t ry  points  and inva r i an t  r e t u r n  locat ions f o r  

FLICKERS.. 

Subroutine ERRCK. 

Subroutine SAVED. 

. 



0550 -- 0567 
0600 -- 0760 

1000 -- 1377 
1400 -- 1553 
1600 -- 1725 
1.736 -- 1777 
2000 -- 2174 
2200 -- 2272 
2376 - -  2575 
2576 -- 3575 
3576 -- 5576 
5577 -- 7577 
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Subroutine BFCLR . 
The SYSPOP sys tem of tape-popping routi.nes ( including 

subrout ine WRITE). 

Data Buffer. 

Subroutine FLIC, options 1-4. 
Subroutine FLIC, options 5-7. 
Subroutine ANTFRZ ( t h e  an t i - f r eeze  subrout ine) .  

Subroutine SPEC ( including subroutines ADD1 and I N C R )  . 
Subroutine INTPLT . 
Spectrum overflow buffer .  

Tape record buffer .  

B+C spectrum f o r  p a r t i c l e s  t h a t  s t o p  i n  t h e  C de tec tor .  

B+C+D spectrum f o r  t he  p a r t i c l e s  t h a t  s top  in  t h e  D 

de tec tor .  

FLICKERS 

t i o n  s y s t e m .  

IV. PROGRAM DESCRIPTIONS 

FLICKERS 

is t h e  main program of t h e  SUPER-FLICKERS da ta  acquis i- 

It cons is t s  ch ie f ly  of a l a rge  loop which cont inua l ly  

scans the  da ta  buf fer  for new data,  t r ans fe r s  any new data t h a t  it 
f inds t o  the  tape record buffer ,  accumulates the  spectrum of B+C f o r  

those p a r t i c l e s  which s top  i n  t he  C de tec tor  and the  spectrum of BBX+D 

f o r  the  p a r t i c l e s  which s t o p  i n  the  D detector ,  and jumps t o  the  d i s -  

p lay  rout ine  (FLIC.) 

s igna ls  f o r  the  event depending upon the opt ion spec i f i ed  i n  the  key 

switches.  

l oca t ion  beginning with the  f i r s t  ( l oca t ion  1000) so  t h a t  on a given 

pass it is looking t o  s e e  if the re  i s  a T s i g n a l  f o r  a new event. If 

there is a new event then f l a g  3 ( b i t  3 of the  T s i g n a l )  w i l l  have been 

t o  p l o t  one of the  spectrums o r  f l i c k e r  t he  

I n  scanning t h e  data buffer  the  program 1ooks .a t  every fou r th  

s e t  t o  1. by the  log ic  hardware when the  event was  input ted.  The 

program jumps t o  t h e  an t i - f reeze  subrout ine (ANTFRZ) t o  check the  f l a g .  

I f  ANTFRZ f i n d s  t h a t  f l a g  3 is 0 then it re turns  cont ro l  back t o  the  

main program a t  a loca t ion  tha t  w i l l  send the  main program back through 

t h e  same procedure as before, looking a t  t h e  same loca t ion  i n  the  da ta  

buffer ,  waiting f o r  a new event t o  be input ted.  If ANTFRZ f inds t h a t  

f l a g  3 is 1 it returns  control  t o  the  main program i n  a loca t ion  where 
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t h e  program w i l l  process the  new event. 

t r ans fe r  t h e  four words f o r  the  event t o  the  tape record buffer,  accumu- 

l a t e  the  event i n  the  spectrum buffers ,  jump of f  t o  subroutine FLIC t o  

f l i c k e r  the  event i f  a f l i c k e r  option is spec i f i ed  by the key switches 

or re f resh  t h e  p l o t  of t he  spectrum i f  a p l o t  opt ion is specif ied,  zero 

out  t he  T-signal i n  the  da ta  buffer,  add 4 t o  the  program parameter 

(BMARK) which advances t h e  scan through t h e  data  bu f fe r  so t h a t  the  

next pass through the  loop w i l l  look f o r  the  next event, and sub t r ac t  

4 from the  up-down counter. 

checking rout lne (BBIAS) which checks a l l  the  events which s top  i n  

de tec tor  B ( i . e .  a l l  those events f o r  which both f l a g  1 and f l a g  2 are 

zero) .  If e i t h e r  f l a g  1 or  f l a g  2 is 1 or if they a r e  both 0 but t he  

B s i g n a l  exceeds t h e  bias then the  r e tu rn  from BBIAS is t o  a loca t ion  

which adds 4 t o  t h e  program parameter EMARK s o  t h a t  t h e  next event t o  

be inputted w i l l  be t ransfer red  t o  t h e  next 4 locat ions i n  the  tape 

record buffer .  

l e s s  than the  bias then the  r e tu rn  t o  t h e  main program is t o  a loca t ion  

a t  the  beginning of t he  loop and EMARK is  not advanced so  t h a t  t he  next 

event w i l l  be wr i t ten  over t he  event which w a s  j u s t  t r ans fe r r ed  t o  the  

tape  record buf fer .  

a f t e r  advancing EMARK the  program then checks t o  see if the  tape record 

buffer  has been f i l l e d  up. If it has not been f i l l e d  t h e  program then 

jumps back t o  the beginning of the  loop t o  s ta r t  t h e  whole process again.  

If the tape record is f u l l  t he  program jump 

of the  subroutines i n  the  SYSPOP tape system) t o  w r i t e  t h e  record on 

tape.  For every eighth record t h a t  it writes t h e  program jumps t o  sub- 

rout ine  ERRCK which reads the record back and compares it with the  con- 

t en t s  of t he  tape record buf fer  i n  order t o  check the  operat ion of t h e  

tape u n i t .  

The main program w i l l  then 

The program w i l l  then jump t o  the  bias 

If both f l a g  1 and f l a g  2 are 0 and the  B s i g n a l  wc?s 

I n  t h e  former case ( t h e  more normal of t h e  two), 

t o  subrout ine WRITE (one 

After  wri t ing the  record on tape (and perhaps checking it) t h e  

program c lears  the  tape  record buf fer ,  sets EMARK t o  zero, jumps to  
subroutine FLIC t o  f l i c k e r  t h e  last event processed or r e f r e sh  the  

spectrum p l o t  (depending on the  opt ion spec i f i ed  i n  the  key switches) ,  

and checks t o  see if a new sca l ing  constant f o r  p l o t t i n g  has been typed 

i n t o  the  keyboard. If no new sca l ing  constant  has been typed in ,  it 

returns  t o  the  beginning of t h e  loop t o  s ta r t  t h e  process again.  If 

. 

.b 
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a new sca l ing  constant has been typed in,  t he  program jumps off  t o  sub- 

rout ine  COMAKD t o  read it and s t o r e  it away i n  the  p lo t t i ng  rou t ine  

(INTPLT) before re turning t o  the beginning of the loop. 

There a re  seve ra l  s t a r t i n g  e n t r i e s  f o r  FLICKERS which cause t h e  

program t o  car ry  out various tasks before en ter ing  the  main loop des- 

cribed i n  the  preceding paragraph. 

what t h e  program does when they a re  used is given i n  sec t ion  11. 

A descr ip t ion  of these e n t r i e s  and 

ANTFRZ 

ANTFRZ is t h e  subroutine which FLICKERS uses t o  t es t  a T-signal 

loca t ion  i n  the  data  buf fer  t o  see if  it contains an event t o  be 

processed. ANTFBZ is  ca l l ed  with t h e  contents of t h e  T-signal l oca t ion  

i n  t h e  AC. 

t i a l  T-signal. If it f inds  a 1 i n  t h i s  f l a g  3 b i t  then there  is an 

event t o  be processed and ADITRZ re turns  t o  a loca t ion  i n  FLICKERS which 

starts t h e  processing. If f l a g  3 is 0 then t h e r e  is no event t o  be 

processed and A.NTFRZ counts up a counter which overflows on a count of 

40,0008 and, i f  t he re  is no 

t h e  beginning of t he  main loop, f i r s t  jumping t o  FLIC i f  a p l o t  opt ion 

is spec i f i ed  i n  t h e  switch r e g i s t e r .  If the re  is an  overflow ANTFRZ 

r ings  t h e  b e l l  on the  te le type ,  r e s e t s  t h e  counter t o  0 and returns  

con t ro l  t o  FLICmRS i n  a locat ion which causes the  program t o  c l ea r  t he  

da t a  buf fer  and t h e  tape record buf fer  before going back t o  the  

beginning of t he  main loop. 

ANTFRZ checks t h e  f l a g  3 pos i t ion  of t h i s  a c t u a l  or poten- 

overflow, re turns  t o  the  main program a t  

INIT  

I N I T  is a subroutine cal led by  FLICKERS i n  the  normal s t a r t i n g  

procedure, before en ter ing  themain  loop, t o  i n i t i a l i z e  the  t e l e type  

keyboard and t h e  t e l e p r i n t e r  and t o  s e t  t h e  scope t o  maximum brightness 

level.  

COMANTI i s  a subroutine cal led by FLICKERS when it receives a 

s igna l  typed i n  from the te le type  keyboard. 

from an ASCII code t o  an o c t a l  in teger  and s t o r e s  the  r e s u l t  i n  the  

C m  converts t he  s igna l  
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s c a l i n g  constant locat ion i n  the  in tegra t ing  p l o t  rout ine (INTPLT) . 
then returns  control t o  the main program. 

It 

BBIAS 

BBIAS is a subroutine which is ca l led  by FLICKERS t o  s e t  a 

threshold of acceptance f o r  the events corresponding t o  p a r t i c l e s  which 

s t o p  i n  the B detector.  If e i t h e r  f l a g  1 o r  f l a g  2 is 1 then t h e  

p a r t i c l e  penetrated t o  the C or D de tec tor  and BBIAS gives a normal 

re turn  t o  FLICKERS. 

stopped i n  the B detector  and BBIAS checks the B s i g n a l  against  a 

tolerance l e v e l  which is s e t  by a parameter i n  the  program. If the  B 

s i g n a l  exceeds the tolerance then BBIAS gives a normal r e t u r n  t o  FLICKERS 

but i f  the  s igna l  does not exceed t h e  bias then BBIAS gives a re turn  

which skips the  sec t ion  of FLICKERS which advances the  tape record buf- 

f e r  marker EMARK so t h a t  t h e  data  f o r  the next event w i l l  be w r i t t e n  over 

the d a t a  f o r  the  present  event thus e f f e c t i v e l y  discarding the current  

event.  

If both f l a g  1 and f l a g  2 a r e  0, the p a r t i c l e  

ERRCK 

ERRCK is  a subroutine ca l led  by FLICKERS t o  check every 8 t h  

record which it writes on tape .  ERRCK is  ca l led  immediately after t h e  

record is writ ten.  It backspaces the  tape over the  record and then 

reads the record comparing each word t h a t  it reads with t h e  correspond- 

ing word i n  the  tape record buffer .  I f  it de tec ts  a discrepancy between 

the  word on tape and t h e  corresponding word i n  the  buffer ,  or if it 

detects  a s i z e  e r ror  ( t h e  tape record being more than or less than 100% 

words), 

the  t e l e p r i n t e r  before re turning cont ro l  t o  FLICKERS. 

or if it detects  a p a r i t y  e r ror ,  then ERRCK p r i n t s  an "E" on 

SAVED 

SAVED is  a subroutine ca l led  by FLICKERS t o  t r a n s f e r  t h e  four  

words f o r  each event t o  the tape record buffer  and t o  mask off t h e  

f l a g s  from the  four words and s t o r e  the r e s u l t i n g  "trimmed" s igna ls  

i n  locations on page 0 t h a t  can be e a s l l y  referenced by o ther  programs 

i n  the system which need t h e  trimmed s i g n a l  ( e . g .  FLIC). 

the  auto-indexing locat ions 0010, 0011, and 0012 and is c a l l e d  four  
SAVED m e s  
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times successively by FLICKERS, once f o r  each word of t h e  event .  It 

a l so  uses locations 

L O C .  

0047 
- 

005 0 

0051 

005 2 
0053 
0054 

005 5 
0056 
0057 
0060 

0061 
0062 

Name 

TNAT 

TMASK 

TTR 

BNAT 
W K  

BTR 

CNAT 

CMASK 

CTR 

DNAT 

DMASK 

DTR 

- 

0047, 0050, 0051, . . ., 0062 i n  the  following manner: 

Us e 

Location f o r  s t o r i n g  the untrimmed T s igna l ,  

Mask for trimming t h e  T s i g n a l  (0377), 

Location for s to r ing  the  trimmed T s igna l ,  

Location f o r  s t o r i n g  the  untrimmed B s i g n a i  
Mask f o r  trimming the  E s i g n a l  (0377), 

Location f o r  s to r ing  t h e  trimmed B s igna l ,  

Location f o r  s t o r i n g  the untrimmed C s igna l ,  

Mask f o r  trimming the  C s i g n a l  (1777), 
Location f o r  s t o r i n g  the trimmed C s igna l ,  

Location f o r  s t o r i n g  the untrimmed D s igna l ,  

Mask f o r  trimming t h e  D s i g n a l  (3777), 
Location f o r  s to r ing  the trimmed D s i g n a l .  

- 

The f i r s t  time SAVED is c a l l e d  by FLICKERS, loca t ion  0010 should contain 

BUFFAD-1 where BUFFAD is t h e  address i n  t h e  data  buf fer  of the  T s i g n a l  

for t he  event being processed. Location 0011 should contain TRBUFP+ 

EMARK-1 where TRBUFP is the  address of the  f i r s t  loca t ion  i n  t he  tape 

record buf fer  and EKARK is t h e  program parameter which gives t h e  loca- 

t i o n  i n  the  tape buffer  for s to r ing  the  T s i g n a l .  

contain TNAT-1 (0046). 
from the  data  buffer  and locat ion 0011 t o  s t o r e  it away i n  the  tape 

record buffer .  I n  t h e  process the  auto-indexing f ea tu re  of these  two 

loca t ions  causes them t o  be incremented by 1 so  t h a t  t h e  next time SAVED 
is  ca l l ed  they a r e  s e t  t o  t r ans fe r  the  B s igna l ,  and the  next time after 

t h a t  they a re  s e t  t o  t r a n s f e r  the C s igna l ,  and the  last time they are 
s e t  t o  t r a n s f e r  the  D s i g n a l .  Similar ly ,  each time it is cal led,  SAVED 

uses loca t ion  0012 t o  s t o r e  the  untrimmed s igna l ,  pick up the  mask f o r  

t r i m i n g  the  s igna l ,  and s t o r e  the  trimmed s i g n a l  and i n  the  process 

t h e  auto-indexing f ea tu re  s e t s  t he  loca t ion  for t h e  next s i g n a l .  

SAVED has been ca l l ed  four times successively t h e  event w i l l  have been 

t r ans fe r r ed  t o  t h e  tape record buffer  and locat ions 0051, 0054, 0057, 
and 0062 w i l l  contain the  T, B, C, and D s igna ls  trimmed of a l l  the  

f l ags  f o r  the event and ready t o  be used as such o ther  programs i n  the  

SUPER-FLICKERS sys tern. 

Location 0012 should 

SAVED uses loca t ion  0010 t o  pick up t h e  T s i g n a l  

After  
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BFCLR 

BFCLR is a subroutine ca l led  s e v e r a l  times by FLICKERS t o  c l ea r  

various blocks of core s torage (e.g.  t h e  da ta  bu f fe r ) .  

sequence f o r  BFCLR is: 

The c a l l i n g  

JMS I BFCLRP 

xxxx 
YYYY 
(CONTINUE) 

where BFCLRP is a loca t ion  containing the  address of t he  f i r s t  loca t ion  

of BFCLR ( 5 5 O ) ,  X X X X  is t h e  address of the  f i r s t  loca t ion  i n  the  block 

t o  be cleared, a n d m  is t h e  number of words t o  c l e a r .  When it is 

cal led,  EFCLR s to res  zeroes i n  the block spec i f i ed  i n  the  c a l l i n g  

sequence and then returns  cont ro l  t o  t h e  c a l l i n g  program. 

THE SYSPOP TAPE SYSTEM 

SYSPOP is a system of 4 subroutines f o r  reading, wr i t ing ,  rewinding, 

and spacing the  magnetic tape.  

RECSKP, WRITE, and READ. A t  t he  present  t i m e  the SUPER-FLICKERS system 

uses only subroutine WRITE but  a l l  of them w i l l  be described here  so they 

can be used i n  fu ture  da ta  acqu i s i t i on  programs. 

These 4 subroutines are c a l l e d  REWIND, 

REWIND is a subrout ine which can be c a l l e d  t o  rewind the  tape.  

The ca l l i ng  sequence f o r  REXIND is: 

J M S I R F W P  

( CONTINUE ) 
where REWP is a loca t ion  containing the  address of t he  f i r s t  loca t ion  

i n  FEWIND (0600). When it is cal led,  REWIND waits u n t i l  t h e  t ape  is 

ready, i n i t i a t e s  t he  rewind, w a i t s  u n t i l  t h e  rewind is  completed and 

then re turns  t o  the  c a l l i n g  program. 

RECSKP i s  a subrout ine t h a t  can be c a l l e d  t o  s k i p  over a s p e c i f i e d  

number of records on the  tape .  

depending on t h e  c a l l i n g  sequence which is as follows: 

It can s k i p  e i t h e r  forward o r  backward 

CLL (STL) 
JMS I RSKPP 
xxxx 

/FOR SKIPPING FORWARD (BACKWARD) 

(CONTINUE ) 



-.- 

where RSKPP is a locat ion containing the  address of the  f i r s t  loca t ion  

of RECSKP (0602), and XXXX is  the number of records t o  sk ip .  

i s  cal led,  RECSKP waits u n t i l  the tape is ready, skips the spec i f ied  

number of records, s tops the  tape motion a f t e r  t h e  l as t  record is skipped, 

and returns  control  t o  the  c a l l i n g  program. 

When it, 

WRITE is a subroutine which is c a l l e d  t o  write a continuous block 

of s torage as a record on tape.  The c a l l i n g  sequence is: 

JMS I WRITEP 

xxxx 
YYYY 
(CONTINUE) 

where WRITEP is a locat ion containing the  address of the  f i rs t  locat ion 

of WRITE (0604), MWI is the address of t h e  f i r s t  locat ion t o  w r i t e  

and YYYY is the  number of words t o  write ( t h e  length of t h e  record t o  
w r i t e ) .  

t h e  block spec i f ied  i n  t h e  c a l l i n g  sequence as a record on tape, s tops 

t h e  tape when the wr i t ing  is finished, and checks t o  see  if an End of 
Tape was detected while wri t ing the  record. If no End of Tape w a s  

encountered then it returns  control  t o  the  c a l l i n g  program but if an 

End of Tape w a s  encountered then WRITE does not re turn  t o  t h e  c a l l i n g  

program but ins tead  h a l t s  with 4444 i n  t h e  accumulator. 

When it is cal led,  WRITE w a i t s  u n t i l  the  tape  is ready, writes 

READ is  a subroutine which can be ca l led  t o  read a record from 

tape  i n t o  a continuous block of s torage.  The c a l l i n g  sequence is: 

m I READP 

XxXX 

YYYY 
(CONTINUE) 

where READF is a loca t ion  containing the address of the  f i r s t  loca t ion  

of REA13, XXXX is  the  address of the  f i r s t  loca t ion  t o  read into,  YYYY 

is the number of words i n  t h e  record being read.  When it is  cal led,  

€LEAD waits u n t i l  the  tape  is ready, reads t h e  record i n t o  the  s torage  

block s p e c i f i e d  i n  the  c a l l i n g  sequence, checking for errors a t  t h e  

same time, and if  it successful ly  reads t h e  record without any er rors  

it returns  cont ro l  t o  the  ca l l ing  program. , If there  is an e r r o r  then  

READ will give one of the  following e r r o r  stops: 
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1. 

2 .  

3 .  

A stop with 7777 i n  the  AC indicates  a s i z e  e r r o r  and means 

t h a t  t he  record on tape w a s  e i t h e r  l a rge r  than or smaller  than 

the  number spec i f ied  i n  t h e  c a l l i n g  sequence, 

A s top with 1111 i n  the AC means t h a t  the  block of s torage  

spec i f ied  i n  the c a l l i n g  sequence overlapped t h e  top  of core 

(and among other  things,  t h i s  means t h a t  the RIM loader was 

probably destroyed), 

A s top  with 2222 i n  the AC indicates  a p a r i t y  e r r o r .  

Po ten t i a l  users of READ may want t o  change some of t h e  e r r o r  s tops 

described above so t h a t  t he  program tries again after f a i l u r e .  

A l l  four  of the subroutines described above use a subroutine ca l l ed  

READY t o  w a i t  u n t i l  the  tape is ready. When it is cal led,  READY continu- 

a l l y  looks a t  the  "Transport is Ready" b i t  of t he  Tape Status  Register 

and when t h e  ready condition is s a t i s f i e d  it returns  cont ro l  t o  the  

ca l l i ng  program. 

F U C  

F L I C  is a subroutine ca l l ed  by FLICKERS t o  f l i c k e r  the  event cur- 

r e n t l y  being processed or t o  p l o t  one of the spectrum buffers .  

present version of F U C  has 7 options corresponding t o  7 d i f f e r e n t  tasks  

which FLIC can perform. When it is called,FLIC picks up t h e  number i n  

the  switch keys, masks it with the number 00078 and uses the  r e s u l t  t o  

determine which opt ion it performs. 

returns t o  the  ca l l i ng  program without doing anything. Options 1 

through 7 are described below: 

The 

If the r e s u l t  is 0000, FLIC simply 

Opt ion Action 

1 Each time it is ca l l ed  with opt ion 1 spec i f ied ,  F L I C  

plots  t he  next consecutive channel i n  the  B-t€ spectrum 

of p a r t i c l e s  which stopped i n  the C de tec tor .  Since the  

der iva t ive  of the  spectrum r a t h e r  than t h e  spectrum 

itself  is what subroutine SPEC accumulates i n  the  spec- 

trum buffer ,  F L I C  jumps off t o  an in t eg ra t ing  p l o t  

rout ine (INTPLT) t o  compute and p l o t  t h e  channel. Since 

it only p lo ts  one channel each time it is ca l led ,  FLIC 
m u s t  be ca l l ed  cont inual ly  t o  maintain the p l o t  of' the  

spectrum. 
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2 Option 2 is a p lo t  option j u s t  l i k e  opt ion 1 except t h a t  

it p lo ts  t h e  B K + D  spectrum of p a r t i c l e s  which stopped 

i n  the D detector .  

3 When option 3 is spec i f ied ,  FLIC f l i c k e r s  t h e  event cur- 

r e n t l y  being processed by the main program provided Flag 

2 is  1 ( i . e .  t h e  p a r t i c l e  penetrated t o  t h e  D de tec tor ) .  

It i n t e n s i f i e s  a spot  on the oscil loscope screen whose 

X-coordinate is  (C+D)/2 and whose Y-coordinate is 2 C .  

If the p a r t i c l e  did not  penetrate  t o  the  D detector ,  or 
if there  is an overflow i n  C or D, or if  e i t h e r  the  X-or 

Y-coordinate exceeds 102310, FLIC returns  cont ro l  t o  

the  c a l l i n g  program without p l o t t i n g  anything. 

For option 4 FLJC f l i c k e r s  the  events which s top  i n  the  

C detector .  It i n t e n s i f i e s  a spot  with X-coordinate 

( B K )  and Y-coordinate 2B unless there  is an overflow i n  

B or C or unless 2B or ( B e )  exceeds 102310 i n  which 

case it returns t o  the  c a l l i n g  program without p l o t t i n g  

anything. It a lso  returns  without p l o t t i n g  i f  Flag 1 

is 0 ( the  p a r t i c l e  d id  not  reach t h e  C de tec tor ) ,  if 

Flag 2 is 1 (the p a r t i c l e  penetrated t o  the  D de tec tor ) ,  

or if t h e  pile-up f l a g  is on. 

4 

5 For option 5 FLJC f l i c k e r s  a spot  with X-coordinate 

(B+C+D)/2 and Y-coordinate 2 ( B K )  provided t h e  p a r t i c l e  

reached t h e  D detector and provided t h e r e  is no overflow 

i n  B, C, or D. If the  p a r t i c l e  f a i l e d  t o  reach t h e  D 

detector ,  or if there  is an overflow i n  B, C, or D or if 

e i t h e r  the  X- o r  Y-coordinate exceeds 102ho,  or if the 

pi le-up f l a g  is on, then FLIC r e t u r n  t o  t h e  c a l l i n g  

program without p l o t t i n g  anything. 

Option 6 is an  option f o r  f l i c k e r i n g  the events f o r  

p a r t i c l e s  which stopped i n  the  B de tec tor .  If both Flag 

1 and Flag 2 are  0 then FLIC w i l l  i n t e n s i f y  a point  with 

X-coordinate 2B and Y-coordinate 4T provided there  is no 

overflow i n  B or T. If t h i s  last condition is  not sa t -  

isf ied then FLIC re-turnc t o  t h e  main program without 

p l o t t i n g  anything. 

6 
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7 Option 7 causes FLIC t o  "d raw"  a box around the  d isp lay  

area s o  t h a t  the user can ca l ib ra t e  the scope. 

SPEC 

SPEC i s  the subroutine which is ca l l ed  by FLICKERS t o  accumulate 

i n  the  two spectrum buffers  the  der ivat ives  of the two spectrums. The 

der ivat ives  ra ther  than the  spectrums themselves a re  accumulated s ince 

a 12 -b i t  word is not large enough t o  accomodate the  number of counts 

t h a t  w i l l  be accumulated i n  many of t he  channels during t h e  course of 

a run ( the  maximum number which can be expressed by 12  b i t s  is 40951~) .  

I n  accumulating the  der iva t ive  of t h e  spectrum it is necessary t o  s t o r e  

i n  each channel loca t ion  the  difference between t h e  number of counts 

i n  t h a t  channel and t h e  number of counts i n  the  preceding channel. 

Since t h i s  difference can be negative the  numbers which are accumulated 

m u s t  be thought of as signed in-begers . With a 12-bit word t h i s  would 

normally allow the difference t o  l i e  mywhere between 204710and +204710, 

but s ince  i n  the peaks of the spectrum the  d i f fe rence  between two 

adjacent channels may exceed 2047, i n  absolute value some provision 

had t o  be made f o r  channels which overflow i n  t h i s  manner. This w a s  

done by reserving one b i t  i n  the  word as an overfl-ow indica tor  and t h i s  

l e f t  11 b i t s  f o r  expressing the  d i f fe rence .  Figure 2a is a schematic 

diagram of the  typ ica l  channel loca t ion  which has not suffered an over- 

flow. B i t s  0-10 cons t i t u t e  t he  two's complement representa t ion  of a 

number i n  the range between -102310 and 102310 inc lus ive .  B i t  11 is 

the  overflow indicator b i t  and is equal t o  0 f o r  a channel d i f fe rence  
which has not suffered an overflow. To sub t r ac t  one f r o m  the  channel 

difference one simply adds 7776 and t o  add one t o  the  d i f fe rence  one 

adds 0002. I n  both cases the overflow b i t  is l e f t  unchanged. If 

the r e s u l t  of such a subt rac t ion  or addi t ion  ever produces 4000 85 a 

r e s u l t  then the  subt rac t ion  or addi t ion  has caused an overflow and t h e  

channel locat ion becomes a overflow loca t ion .  Figure 2b illustrates 

such an overflow loca t ion .  B i t  11 is se t  t o  one t o  ind ica t e  the  over- 

flow condition and b i t s  0-10 contain the  address i n  the  overflow 

buffer  of t h e  low order word of a double prec is ion  p a i r  of words i n  
which the overflowed channel difference is s to red .  The overflow buffer  

is located i n  locations 2376-2575 and any number i n  t h i s  range is 
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X Y Z 

Fig.  2. Schematic Diagram of Typical Channel Locations i n  the  
Spectrum Buffers when ( a )  t he  channel d i f fe rence  has 
not overflown and (b)  when the  channel d i f fe rence  has 
overflown. 
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expressible  i n  the 11 bits a l l o t t e d .  When SPEC is ca l l ed  it accumulates 

the  event cur ren t ly  b@$.ng processed i n  the  B+C+D buf fer  if  Flag 2 is 1 

and i n  the  B.rC Buffer J;f Flag 2 i s  0 and Flag 1 i s  1. 

and Flag 2 a r e  0 but %$kq $q1I3er flag is on then SPEC accumulates the  

event i n  the B+C+D buffer. I f  both Flag 1 and Flag 2 a r e  0 and the  

pulser  flag Ls 0 aQo &en SPEC re turns  cont ro l  t o  FLICKERS without 

accumulating the event. ,SPEC a l s o  re turns  without accumulating if  the  

pile-ug flag i s  on, if there is an overflow i n  B, C, o r  D or ,  i n  the  

case where Flag 2 I s  1, if (B+C+D)/2 exceeds 17778. 
accumulating SPEC cal l s  subroutine ADD1 which is described below. 

If both Flag 1 

To do the  a c t u a l  

ADDl is the subroutine ca l l ed  by SPEC t o  accumulate an event i n  

one of the spectrum der iva t ive  buf fers .  If t h e  event is t o  be accumu- 

lated i n  the  FHC buffer  then SPEC is  ca l l ed  with the  AC containing the  

address i n  the  B+C buffer of the  channel loca t ion  corresponding t o  the  

channel being incremented. 

s ince  the  aQdltion of a count i n  t h a t  channel w i l l  increase its 

d i f fe rence  from tihe preceding channel by one. 

ADDl then adds 1 t o  t h a t  channel l oca t ion  

ADDl a l s o  sub t r ac t s  1 

from the  succeeding chtpnel l oca t ion  s ince  adding a count t o  any channel 

decreasesby one t he  difference between the  succeeding channel and the  

channel i n  question. If the  event is t o  be accumulated i n  t he  B+C+D 
buffer then ADD& i s  celled w i t h  the  AC containing the  channel l oca t ion  

i n  the  BiC+D buffer of t he  channel being incremented. ADDl c a l l s  sub- 

rout ine  INCR t o  do the g c t w l  adding and sub t r ac t ing .  It should be 

noted t h a t  eech of the two buffers  contains 20018 locat ions and can 

accomodate 200% e h m e l  loca t ions  ( t h e  e x t r a  loca t ion  i n  each case is 

a dummy loca t ion  at thg end of the  bu f fe r  t o  give the  program a loca t ion  

t o  sub t r ac t  from f o r  counts which go i n t o  the  h ighes t  channel).  

t he  quant i t ies  BtC and bC1-I) can exceed 200%. 

and B+C+D a r e  divided by 2 t o  determine the  a c t u a l  channel numbers 
used i n  t he  spectrum buffers .  

But 

Therefore t h e  sums B+C 

INCR 

INCR i s  the subroyt ine ca l l ed  by ADDl t o  do the  a c t u a l  adding t o  

or sub t r ac t ing  from a given channel loca t ion .  INCR is  c a l l e d  with a 
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program paran,eter ( T W )  containing the  address i n  the  spectrum buffer  

of the channel loca t ion  t o  be incremented o r  decremented. It is ca l led  

twice by ADDl -- t he  f i r s t  time t o  add 1 t o  the  channel loca t ion  corres-  

ponding t o  the  channel receiving the  new count and the second time t o  

s u b t r a c t  one from the  succeeding channel locat ion.  The ca l l i ng  sequence 

f o r  adding 1 is: 

JMS INCR 

0002 

( C O N T r n ) ,  
and the cal€ing sequence f o r  subtract ing 1 is: 

JMS INCR 

7776 
(CONTINUTE) . 

When it is ca l l ed  INCR checks t o  overflow b i t  of t he  channel loca t ion  

and i f  it is not a overflow channel adds the  increment (0002 o r  7776) 
and then i f  t h a t  d id  not cause an overflow it re turns  cont ro l  t o  ADDl. 
If adding the increment does cause an overflow then INCR s to res  the  

overflowed r e s u l t  as a double precis ion channel loca t ion  i n  the  next 2 

ava i lab le  words i n  the  overflow buffer ,  s to re s  t h e  address of t he  low 
order word of t h a t  double precis ion p a i r  i n  b i t s  0-10 of t he  o r i g i n a l  

channel locat ion,  sets the  overflow b i t  ( b i t  11) of the o r i g i n a l  

l oca t ion  t o  1 and re turns  control  t o  ADDl. If t he  channel location 

w a s  already an overflow locat ion when INCR w a s  c a l l ed  then INCR adds 

t h e  increment t o  the  double precis ion locat ions i n  the  overflow buffer  

whose low order address is spec i f ied  i n  b i t s  0-10 of the  channel loca- 

t i o n  and then returns cont ro l  t o  ADDl. Users of t he  FLICKERS s y s t e m  
should keep i n  mind t h a t  t h e  overflow buffer  contains 20% locat ions 

and hence can accomodate only 10% overflows. There is  no provision 

i n  INCR f o r  checking the  number of overflows and it is conceivable t h a t  

if a spectrum were e spec ia l ly  jagged and if the experimental run were 

long enough then the  overflows might overflow the overflow buffer  and 

INCR might s t a r t  using locations i n  t h e  tape record buf fer  (which follows 

t h e  overflow buffer  i n  core)  as overflow loca t ions .  

philosophy i n  wr i t ing  INCR was that such an occurence w a s  very unl ike ly  

i n  a normal experimental run but a dubious user  might want t o  bui ld  

some pro tec t ion  f o r  t he  tape buffer  i n t o  I N C R ,  This might possibly 

be done by j u s t  keeping a count of the  overflows and stopping the  

program when the  count reaches 10%. 

The guiding 
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INTPLT is  a subroutine ca l l ed  by FUC t o  in t eg ra t e  the  der iva t ive  

of t he  spectrum s to red  i n  one of t he  spectrum buffers  and t o  p l o t  the  

spectrum thus obtained on the  osci l loscope.  

f o r  each channel t h a t  it p l o t s .  Therefore it must be ca l l ed  continuously 

t o  maintain a p l o t  of a spectrum. 

containing the  beginning address of the  buf fer  being p lo t t ed .  IPJTPLT 

adds t o  t h i s  address a program parameter COUNT t o  ge t  t h e  address of 

t he  channel t o  be p lo t t ed .  Each time it is  ca l l ed  LNTPLT uses COUNT 

t o  determine the X-coordinate of t h e  p l o t  ( t h e  channel number) and t h e  

locat ion i n  the  spectrum buffer  of the  channel loca t ion  corresponding 

t o  t h a t  channel. It a l s o  increases COUNT by 1 s o  t h a t  t h e  next time it 

is ca l l ed  it w i l l  p l o t  t h e  next channel. Whenever COUNT reaches 200% 

(102h0) INTPLT s e t s  COUNT back t o  0 t o  begin the  next sweep through 

t h e  buffer  and across the  scope. As it sweeps through the  buf fer  INTPLT 
maintains a double precis ion sum of a l l  t he  channel differences t h a t  

went before and hence has the  contents of t he  channel cu r ren t ly  being 

p lo t ted .  Thus any time INTPI-Tr is ca l l ed  t h i s  double prec is ion  sum w i l l  

contain the  number of counts i n  the  l a s t  channel p l o t t e d  and INTPLT 
w i l l  add t o  t h i s  the channel difference corresponding t o  t h e  next 

channel i n  t h e  buf fer .  The r e s u l t  i s  just  t h e  number of counts i n  t h e  

channel cur ren t ly  under considerat ion and INTPLT uses t h i s ,  sub jec t  

t o  s ca l ing  by a sca l ing  constant,  as t h e  Y-coordinate of the  p l o t .  

When the  end of a sweep is reached IN!l?PIlT sets t h e  double prec is ion  sum 

t o  0 f o r  the next sweep. 

INTPLT m u s t  be c a l l e d  once 

INTPLT should be c a l l e d  with the  AC 

INDPLOT is an independent program which can be used t o  p l o t  a 

spectrum when nothing e l s e  is happening. It cons is t s  simply of a loop 

which cont inual ly  c a l l s  FLIC and jumps t o  C W D  t o  pick up any new 

sca l ing  constant t h a t  might be ty-ped i n  by the  user. 

S COPECAL 

SCOPECAL is an independent program which cont inua l ly  p lo t s  a 

diagonal l i n e  which can be used i n  c a l i b r a t i n g  the  scope. 
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0 " L  DWG 67-6407 

c 

no new scale  const. 

new sca le  

Loc.3MAFX of data buffer 
I---.---- - . .- .. .. . . 

no new event no new event 
' &  FLIC option > 2 & FLIC option 2 

c 

new 1 event 

Transfer the event t o  the 
tape record buffer and 
accumulate the event i n  
the spectrum buffers. 

k 
JMS I FLICP 

& 
Store 0000 i n  the T-location 

€?NARK= (l?MARK+4 )A( 0377 
Subtract 4 from Up-Down 
counter 

Flag 1 e 0, 

& B < bias 
i ther Flag 1 o r  Flag 2 = 1 

or i f  both = 0, then B 2 bias 
E M A R K t E M A R K + 4  

Write the record on tape 
I 

Fig. 3 .  Abbreviated Flow Diagram of Main 
Loop i n  FLICKERS (does not show 
the overflow branch from ANTFRZ). 
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i . e .  picks up sicrial 
and s t o r e s  it i n  TEMP 

c( Ldc . l l ) = C (  Loc .11)+1 
TnVIP-c[Addr(Loc.ll)] 
i .e .  s t o r e s  the  s i g n a l  
i n  tape record buffer 

I 

c( L O C  .12)=c( Loc .12)+1 
AC=(TEMP)AC[Addr(LOc .12)] 

i.e. mask out  t h e  f l a g s  
from t h e  s i g n a l  with t h e  
corresponding mask on 
page 0 

4 

505 # 
c( Loc .12)=C( LOC. 12)+1 

5 12  

i .e. s t o r e s  the  
untrimmed s i g n a l  on 

d 

511 1 

OWL DWG 67-6411 

NOTE: SAVED IS CALIXD 4 T I I B S  XJCCESSIVELY - 
FOR EACH EVENT. TIE F I R S T  TlME I T  

T I O N S  10, 11, 12 WILL HAVE CONTENTS 
AS FOLLOWS: 

I S  CALLED, THE AUTO-INDEXING LOCA- 

C(LOC.10) = BUFFAD-1 
where BUFFAD is t h e  address i n  
t h e  data  bu f fe r  of the  f i r s t  
( T )  s i g n a l  f o r  the event .  

where TRBUFP+EMARK is t h e  
address i n  t h e  tape record 
bu f fe r  f o r  t h e  s i g n a l .  

where TNAT is the  address on 
page zero of the  f i r s t  l oca t ion  
i n  the  following block 
(Locs . 47-62) 

47, TNAT LOC. for storing 

50, TMASK E LOc. of mask f o r  

51, TTR E Loc. f o r  s t o r i n g  

52, BNAT E e t c . ,  
53, BMASK E e tc . ,  
54, BTR 9 

55, CNAT E and 
56, CMASK f o r  
57, CTR 6 C-s ignal ,  
60, DNAT E and 
61, DMASK f o r  
62, IWR =- 

C (  LOC .11) = TRBUFP+E51ARK-1 

C ( k c . 1 2 )  = TNAT-1 

untrinnned T-s i g n a l  

trimming T-s ignalk 

trimmed T-s i g n a l  

e t c .  for B-signal, 

D-s i g n a l  . 

Fig. 7. Flow D i a g r a m  f o r  SAVED 
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5 5 1  
ADDR = C[Loc.(I3FCLR)] 

B-FCLR = mcLR+1 

BFCLR = 3FcLFk1-1 
COUNT = -c[Loc.( BFCLR)] 

i . e .  Store f i r s t  argu- 
ment of ca l l ing  
sequence i n  ADDR, s t o r e  
negative of second 
argument in  COUNT and 
set up re turn address 
i n  BFCLR. 

I 

IMP, 561 t 
LOC . (ADDR) = 0000 5- 

564 

I = O  

Fig. 8. Flow Diagram for BFCLR 
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ORNL DWG 67-6420 

I n i t i a l i z e  Scope to 
Maximum Brightness 

JIG I FLICP ''i 
124 I 

S COPECAL' 0 1 
Medium Brightness 

AC = AC+1 

Fl icker  X = C(AC{ 

on scope 
Y = C(AC 

13 5 

F i g .  16. Flow Diagram for INDPIlyT and 
SCOPECAL 
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